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w*« 1 1 mmom&m t w.%.m t imm-rz egr 
& mmm <r> e g r mm&m. \z a v » r , 

*«ffcilir»oiR«»rtE*it5g«[o*ff u <t o rftta 

U £tt&Wt*ffi«*Jt«LTEGR#<Z>ISii)**« 
5eU Rfir* *)*WDi:feEGR#OH!*«aj|tO*jE 70 
fctfd i -5 K £ t rtiiK^E G RftlJ 

flfl^fio 

[»*«2] «MOffi^4:iRSt«i:*»«i-*EGR 
»f & U tf-SE 3 *tfc E G R # * 4h L T jfcStO— » *ift$UR 
■dat4rt**HOEG RSU^fiUiS^T, 
Br 5£<o&ig&ft T flrE EGRESS* m<£M:%t1t £ * 

* e g RH-mm^m'it^m. t , 

T*EEGR#Hft3MflSEfb%Nau.fc »» E G R#HSJ££Blf 

5e*sc^s*fci:#oiRst*rtm*oasffci*, egr 

HilE E G R #<0 HIS KJfc C fc«SC» BE* * 5 R 
§UfcF<3E**je¥fi:i, 
EE GR#Hflf lei »)EGR#«» 

tfE* 1 Oi»^p«3E*^fbfi^m#S^ J: otia L 

JEffcit, £Jfc«LTEGR#?>»;£ »9fi£*7eU R 
IS* ")*KI&i:fcEGR#OH*«»*OltIE*fTd E 
G R #^JS«IJ «M«iE¥S t > 

«C*rt"RX*f»«««iJ#S«r**, WE* 1 <0<R*WM*3 

■C<0ia^rtE*o|Efbfi:*»tai-*it4r#®t-r-& 
K«9 2 t:E««ft»«HOE G RM«St. 

lllfftt**, IKfE* 1 WK^rtE^fffct^ajft 
li, *EEGR#HBEO»f5e*0*ftOTWr«TOiHEift 

t zumt-t&mxm 2 *cE*ort«s«H<oE g rm* 

^fio 50 



# ISi¥ 1 1 - 1 8 2 3 5 6 

2 

-SBftftt, EGRfflSt, U*"^v»riRjiC*rtE* 
**£1-4£fc*««fc-t-*»*9l2UE*W>EGR« 

iJP^fio 

[Bt*Il6] EGR#OSftl-)c>i:^EGRilf&r*30E 
*S:*jei-*EGRaKrtE**€#Ri:, It 
E G Rii»rtffi**56^gl:U i 4 E G RilKrtE*^* 

«56*x«%3«:*rtE*<oiftaiifctc*^v»TgiiEG 

Rfil^lStfcE G R #gg]**IJ»* & R5£ t T E G R $UfP 
£4tv>oo, «HEEGR#H8E«>Bir)**lt5eLr^' 
t *>EGRiiB&rtE*Ofll^{rffiM$^EGR# 
BKO*Sfe«[«r1tjEi-4ii:»cJ:»j, EGR#MJgftlJ» 

r *tj&» 1 ouE«<ort«si8iaoE g RMisto 

[W*S17] «H«56#aiEKll**!l5e-r4S6#jllEtt 

DtEE GR#BBflES*«aeft¥att, 
E5g#j«E#Jg*HS#« t- i •) «5e $ *l*:«IH <7>5e« 
afstS© t # E G R#HBE*»f5e*8efl:?-** - 1 
*««i:i-4W*flll ~«**6<0v»-fK*>loUE« 
Oft^MHHH^E G RfflHJPftfio 
[f&^OfMfflfciiiJPi] 
[0 0 0 1] 

(SteMHlE) SW^EfiUMU EGRMttftK* 
[0 0 0 2] 

xlB:ig<07t<f)^<0— gCSriR^SlzS^-t-* E G RM 
36«#»fflS*trv>4 0 ^Ai«H«)EGRM«ltl 
fit Ltli, #Dx.if#^¥9-5 3 5 1 9-^(c^$*Li, 

a«^EGR#g|*Ji^tt (ggKftlJ^fl:) fc, 
cfv^T. rrW^^rtoE*tEGRaKl*l<OE*t?r}t 
jgL, wttf>ME*Ofll5EffitEGR#*Sa-r*EG 
RiO^^fi (gtEGRi) fc»=lt^v»T, «rfc4I 
«*fH=(&U/;EGR#IBK*««[«ria:56LrEGR«l 

[0 0 0 3] 

■7 ^^*<7)E G R$lJ^IMfiT-(i, ftTO J: 9 ^Pp^* j * 
4= BP*>, «TEfi£*««-CI4^ *^WEGR#^S* S E 

G"R#HJS«*tttft-S:-r4it*«r«»c'L-r» 

5 9 |*|<0E* tEG Ra»rtOE»<0*Jg«rtTorv»4 
EGR#4Iiat4EGR#X^iti4l!J J EG 
R#?:iSt f,«ii:l:J:oT > E G R 2f*ri*ii«-e# 

**»a«j& e g Rftmrnimp lt l t ^mm^ 

-So nu^^rtE^JtEGRiiKrtE*^* 
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3 

immmTL, *<0«f*, egr«i»««**ib:tlt 

[0 0 0 4] CO^tli, *fBEa*5e*fr-9fi£ 

u is t» ism nmmxmm x. i*wn hie&s t 

T***HK*<&*mfc*&*»EGR#H*»*f&* 

Sr#HtLrEGR#B3*Jt^«Sr^L5rv^o-C*-5, 
PB <0 fflMTb 2> o l±, i O J: d & t^^HtCi 

*.^$^7ti<0T% EGR^<7)fSi 19 ^it^LTEGR 

ft&ttM WEGR ftlftpgfll *«tt1-S - t * 1 Ift 1 1" 
[0 0 0 5] 

«HOfl|^fcfciftJM* EG RSI 

8& t: jlH&l $ ttfc E G R # * L TSP^O -gT>£ ift$C3& U 
it5ti-^l*lM§8<OEGRftlJ«^S{;^v^T, -BfrieEG 

ft*?:, EGR#OH*Jatt«'<?;rf-*fcfl§v>TtfttB 

W1*ffltt*Jt«LTE-GR#0«ilJ*4:Ji5eu ftlt 
* 0*tiI&i:*:EGR#OHaEW*Mt«)1liE4:ff ^ «t o 

[0 0 0 6] BtflCi^^Ciit, EGR#(0 

i *>«afcrtE2joseffc** e G r#h« Jew«v*? > 

[0 0 0 7] — EGR#B«!6»f>J|j6L*:TWEBfg 
7&*E G R#Kfiri 0 t E G R#HflE<OjfcJ?»;: J: o 

*. 

[0 0 0 8] Lfctf*oT\ i*L^«jR»rtE*oa£fk* 
WEG R#Ofi f: J} k J: zmmi&i ftHfttttt t e G 

K-t*K KEGRtfOlSi*)***^-*-* 

«»t 0*»wi&tfcEGR#OHKWII««>HjEtfT^ 

*(* t Zmffi-f SEGRIKi:^§^EGR#^ 
UT»jK(0-»*!RSt*»zaati-4rt««n<0E G RSIJ 

»SBt;j3v»r, ^f^ji^frr-fltrieEGR^co^js 

*3r5t*aEftS-*4EGR#H*a«SEft¥«:k, ttIS 
EGR#HflESM«ISEfk¥a»:J: •) EGR#Sg^f 

Qw= 12 (P c o 1 -P a) X ^ a| 
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4 

*ffc£*jfcfc#Olft«*rtE#tf>Sefl:**> EGR#« 
HSiafl-O/'C? ^ - ? 5rfflv^Tltii5i-^» 1 OTiftSUBfl 
BE^aeffcltftHJ^ftfc, *IEEGR#OHK{;jCi:/S:iR 

GR#B!aEaSWSEffc#S^J: »> E G R#oggJKSrff5eS 

rtffJitfti: <t o Tit 5e LfcKrEBf Jfe**ffc«r*«> 

fc*2 0i»ac*|*3ffi2j|Efk*fc, SrJtKLTEGR*<7) 
IS* •) **Jt5St, RIS*«)*Uj£.i:fcEGR#<bHaE 
*»*«>1tiE«rfT-5 EGR#WKW««[ttjE^Si:, * 

[0 0 0 9] »*«2»c#4l6WKJ:4fc, EGR#BS 

fta&wajffc^aK iotE g r#b« t»«fl«ju3f5ei 

SEf b S * 4 t , "RfUfc 1*1 » c ft § n * E G R # X * im 

s.iwmitMzmi oiftasrtffiijtftffl^ at; <t o t e 

GR#B*W^<5^-?4Sv>tW4. :<oft 
ffl«U\ EGR#<0|Si I) K J: .r t £ < IE 

[0 0 10] *2 0«^*|*iE*tftm*aJ±, © 

^l*Jffi*it^atC ioTEG R#OHSi:)c- U feljf 

fk«r&o#ffijai3eii*»E g R#(c»i w*stEG 
R#w*<ojfei?Kj:oT»as*^c, zttbmtm&n 

IE**^O^JE-C*i6 <b ^SiR^rtJE^jOgEfkfiO 

[0 0 1 1] EGR#||gEW»fl[-»jE#att, i*tt>iS 
^l*J/±*co^-fk*cOEGR#<7)EGR#<7)lSi iJUi 
S^Sr-t-t fcH&m'flfcEGR^OiSf t)H±4MM 
fr^-tf^ajffit ^ik«1-^i tic J: t) N iEGR#Ofi 
ilJliifeU »»* "9*J;ic.CfcEGR#OBl!ftlW 
»^t<7)MJE^^f i. i-UOi^CEGR^fel I9fi* 
Jt5eLTEGR#OHft«|fp«Sr1tiEi-*ii:»cj: 
EGRfW»«JS**|6]±-r-5,o 

[0 0 12] ttz. mCR3\z&&&ffHt> !R*C*rtK 

ttlEE G R#BBflC«3fje*08EffcO«r«-CT)HB««*|*j 
% Aff^;4^m#ft U J: 4 "ft** [*J (CIS A $ K« «f5C* 
o^aifi[(cifeo*v^riggsfk«r^-eo(R^rtff^«o^fk 

[0 0 13] tt*«3 »c«*«Wt:J:4 4:, 

(1) <OiTt:*tCti s t*^„ 
1/2 XAtvo' • • (1) 
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5 

tztcL, 

Qw: ^l*It:fX?iiS*M (kg/s) 

P c o 1 : f^l*|WES (Pa) 

P a : ±$\J± (Pa) 

/> a : A^S-ft (k g/m 3 ) 

A t v o : ®^rtW$HSAPISQMffl (m 2 ) 

05£t-a$cj±p a, A^s-ft,, a, ®.%Jhfo<r>m%\n 

[0 0 14] C<7>i?tZ, l±t)-b>-y-Zt9ilf2>Z. ttt 

©^rtJE^tb^stitr*, mum i oigwu&i*i)±*j 

[0 0 15] fi!*« 4 }Z#£|§$Jtz ^ 1<7)^ 

^rtffi*^f(:^ai¥S(±, «rfBEGR#ffiKo^fi 

tiit^tll.. 30 

[0016] tfz, w*a5(c«si§^(i, mmfi& 
ftmi)m<m^&u*, ®ffl\Bi&&mt, is^rtmaA? 

lz^o^ri&SU&rtI±*£}isrr*- t £#gct 

^mm^mm^X'oxm.%^mzx^x 

©A $ *x££r5v* t v '9 > *azq£ A £ *t*Sr 

5v*£ilffiU «gllH«^^iT.^»^4tc*o^TEG 
RiIE&[*J<7>iSK£irffiU EGR#Mi:io'v>ty 40 
'9 V^ztRAStl^EGRiSriraiU Zfth»{Hmz 

&-3^xw.^.m\*i(7>!±t) zmfe-tz o 

[0 0 17] f!f#JK6 tZ^&f&Bjfti, EGRfO 

BB£lzt£ U^rE G R jiKrtOJE^S-a^-r ^> E G RiK 
rtff^fltSe^Ki:, KEGRiIB&fiff;>j3t;t# 
$kiz£ 5EG RiIg&l*U±290it5£tt t «rEfR«*rtffi» 

O&ttHfii lz£c*v»TBSE G RfiKI&DfcE G R#H 
flE«»**K5gUrEGR«l»«rffv»oo, HJffiEGR 

LT4>£< fc<> EG R»»rtE 50 



#IH¥l 1-18 2 3 5 6 

*o4tsgt:ttffl $ *l*> E G R#SRo«^ffi^MiEi-^ 
Citz.fci9, EGR#Kjj£ttfP4£?iiE-f 4c t£#g£ 

[0 0 18] m^m6 izm^^miz X ^ fc, EGRIB 

rtffi**5e#ai±, EGR#n«WSUfcEGR»ttl*3 
roEA«gL, £WEGR»ttrtEE2j<0*je«i:ift*t 

mf3ff*<o^ffi«t{c^o*v^rBSEGR4ui&i:rE 

G R #&f!*$IJ«* * K£ LT E G R M0 £ff n „ 
[0 0 19] •€" LT, *MEEGR#Ott* L 
T^£< t <>EGRiittrtE»0*Sgt;«ffl$*LftEG 
R^^KSrWiE-t-^itUJ: 19, »e G RaB&rtffitlo 
«5clit*EGR#(7>lti »)»;J:4|RIS***4v»<lUl* 

»EGR#<OHJKWfpf[*ISKg-*-4itUJ:»), *»o 
EGR#O^S?rEGR#<7)iSS 19 (Z J: C4 
I«EGR***f»e>K4Hftfci5:4J:^Ul«iE 

[0 0 2 0] EGR^HKMfPltOttSdttfflt- 

EGR#H*UI&i:*:R*3Rrtffi*0*J61tt«v>4» 
£-(Zti, »!RSl*rtE*OjHgfl[t EGR#<0|Sf ij u 

iMrEE G R#H§£3i!SIJ^ 

[0 0 2 1] tt^JR7^4*Wi:J:4i:, gfijEK 

*KEGR#H«*)lf£*SEfb3*TEGR#«>5Bi *) 
*oiH6ao f Rit5fe4tU«^< E G R#^SffJ«*<7)M 
JESrfH i (Ci 19, EGR#Sg<0iit)f<0tg« 
j£75*[fi]JiU ^TJ±EGR«»fl|ft**ri9±i-4o 
[0 0 2 2] 

-TH2lci5v»T, a*&«ll±, i77-f)^2T-nh 

1 ACi «)ffiWa»LTT»«OiRStT-*-ju 
K 4 19 iiOo 

[0023] mn5<omit&\-&mztiteiBMm 

m S 6 iz l±, >-/7frb Lti 

^-7- K4 ^: ; Sr^^T-EGR#9 t^IL^EG 
RilKl O^^^tt* KrlBiRftatt 3 co©^ 

3 >yv-y+l A«7)_hS1ltCEGR$IJ«B#{;iS^:^^o 
T»»Eti»*Si:«>«ffi*a*LTEGRL^i-<i- 
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(5) 



#^¥1 1-18 2 3 5 6 



5 



•y h^#3 1 «r«E^ t|iiNFCEGR#9<7)^S^$IJ«IL 
TEGRftlJ^^rlf lo Mm'J^lt. /^i-A#>7'l 
1 ;4><b Oft 3 2^*LT^777AgI3 

3 Uitv^T«lrie^t)#3 1 £$!4i:|eJB#j;, frSEftff* 
■r'3--f- <m®2tl2> 1 2 i: 0^*J£- £ 

liCio TmrfBE GR#9 OJE^Sl-ig^ft 
£J±#£iliWU t>oTHiIjS£fM{Jil-f £.1 iKJ: *) EG 
R$£ftlJ#PLTv>£o ittibEGR^^WItftlJW 70 
(4, a> > n-;l/a^7 M 3 Ci t)ift>^ 0 

[0024] mmk<r>mmt, m%-*-*-*< vsx*) 
mzmsm 1 <r>ms. 9 - tr > 1 b * h$£ie» $ 

7)*7-r )U9 1 4T-«Nfl£*U V77- 1 5T-M§£*L£ 

&n e^m-r^mmmm^y^i 7, mta^fi-i«#t^ 

*U iit'c><0^m'(t(-*o*v^TEGR#9O^JS©J®'(i 
*RJgU »M«t4*J:^UEGR#94:IE»UrE 
GRSWSrfr?., 

[0 0 2 51 0 3li, #*te<^SU::45ft*EGRillflP 

ra = (30XVco 1) / (NXVcylX 7 v) 



* 1 7*ibOfl|-?-U»^»r«HSlEJiflEN*«ttBi-4 0 
a *iRA*r*C*lfttti«5 2 14, «*t*rt«A*HK* 

^o'v^Tus^iiK 3 <d n v * * izmxz ti&m^SiZm 

[0 0 2 6] BH#S*Ti*#fftg5:5tSB 5 3 T*ii, Milts 

(4, iMrf&»ffi$*Lfc«l»0teaJSNi:iliHEV/<-|JI!K-b 
>-^18UJ: o.TlfctH $ *Lfc a > h W<-HJ£C L 

o -CttiE L T § tt&ftiftftHt £ ISte-T 4 o 
[0027] n * |*U±^j • E G RiiS&rtE#*5tg|S 
5 4 14, 04{C^i-,tTtC, »fl*tt«l5t« 5 4 a , v 'J 
> *TRA*r«** USE 5 4 b, v U > /«AE G Rfig 
aia554c, ^ ? rtJE^jJfffiSB 5 4 d, np^^cR 
AEGRlIHi»5 4e, E G R®SS[*lSS^tbS|5 5 4 
f, 3U 7 ?[*|?SjgJ|tfjgP5 4 g, EGR«S£[*|JE?jg 
mg|5 5 4 hi:±otfffi$ilSo 

fftJ - EGRa»rtffi**5t»5 4«Sift (ft*t#l*3 
B.tmtt&t E G Riil^l*lS^«7e^St 

4o 

[0 0 2 8] Sj#14*t5E§& 5 4 a (4, tSB8 11 
(2) tC^-tJtlfSrfi'v^ ■ 9il£vX£.CZ>Wl& 



(2) 



r a : 3U^^UAoT*.i:4»#14<7)^F5eS5: (s) 
N : 1IRHi!tE&j£ (r pm) 
V c o 1 : (m 3 ) 
Vc y 1 :fTSS» (m 3 ) 

v v : frmSd^ 

Vc o K Vc y 1 (tfc&t LT#x.4 c 7 v 

Q c w= e x p (-At/ra) X (Z-'Qcw) 

+ ll-exp (-At/ra) I X (Z-'Qcw) 



« [0 0 2 9] -> U > ^A«f^S#mSP 54b "CI4, 1ft 

tc«X5*t*«f»*k, »#tt*^SP5 4 aftSU: 
«ME»4*ttOB#£» r a ttlv^ (3) cD4di 

(3) Sli-^a*tOH«*«tSJ^III*<0^tfflv»rSE 
[0 0 3 0] 



Q c w : ->•; >^{CtRX$ft4«f^fi (k g/s) 
Qw : 3U^^WRASir4*rSt* (k g/s) 
A t : ^>-7*'J v^JHIB (s) 
- d T\ A t I45e^t LT4x.4o 
[0 0 3 1 ] ->y>^«XEGR*iHa»5 4 ctli, 

Qce = exp (—At/ra) X (Z-'Qce) 

+ ll-exp (-At/ra) | X (Z-'Qce) • • • (4) 
fc^U Qe :nl/7?|:KA?tll.EGRt (kg/s) 

Qc e : ->';>yuiRX5it*EGR* (k g/s) 50 itlt^^^SSts) 



• • (3) 

40*r*tll$ll53V^?i:fA$tl4EGRtt, ttClfr 
4* 14*SSI5 5 4 a t?*5e L fc®#140B#^S: ra«l 
^T-^jS (4) oi o fcfcHLSrfi^, v";>^lcitA$ 
^4EGRfi:Sr*i64o 0 *l±-^fel*i.OH«*«1R 

t%ffl%<DjZ:zm^xm t 4 co-e*4 0 

[0 0 3 2] 
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JO 



ZZX\ itlittiLT4x.4„ 

[0033] uv*9 nmnni&w 5 4 d a, mtm^ta 

1-4 ijft&*-&J:dt;LT*aJS:h,*3U**rtoifiK* 

Pcol=PoX (Qcw + Qce) X (3 0/N) X 
X 11/ < 7 v Xp c o 1 X V c y 1 ) | •• 

Pcol:^^ l*l<7>E ti (Pa) 

/» c o i \w&jm-Q<n-3\,9 9ft<»mm ck g/ 



XEGRf.ttfflv»t, ^ (5) 0 4 o &«j|£;fT 



m 3 ) 

T c o 1 : 3 V* ^rtOSJS (K) 
T o : *»4ftffi* (K) 

p o : mmm^-tm.nw.-n <p a) 

.IdT*, Vcy'l, Po, Tol±^liLT4iio P 
co 1 (4-t>v>^LT<>4v>U 1fj£lft&fi£^x.T 

[0 0 3 4] 3 1^^ ^l®.AEGRfi#mSP5 4 etll, 
»J£-t4EGR#BiaN§£a5 5 9 l:i JISeS ti£ E G * 



(T c o 1/To) 
(5) 

*R#9<0H«fcttffi#fflLfc3Ui'*l*iOE*jPc o 1 
fc, EGRiittE**ttja5 5 4 h-C«i6+4J:dU»tii 
$*v£EGRiil&l 0l*I<7>E:W»e>, 
70 n^»EGRft^»ai-r.l>o «*JK, iSJftfc-EGR# 
9 0Ha£*^EGR#9 0S!Pffi««r**4. *#«C 
14, E G R# 9 OH«fc E G R#9 ««ni«OH« 

«^{C4 0***ttf iv» 0 REGRfBOiravvyW 

[0 0 3 5] ;fc£ ( 6 ) <0 4 o 3 

V* ^t-l&ASft&EGRi^jrtb-f £<> 



Qe= 12 (Pexh-Pcol) X^exhl '/* XSegr 



(6) 



50 



Qe : 3lx* ?(c®A£*L&EGR;t: (kg/s) 

p e x h : m%mn<r>s.ts (p a) 

Pcol :nv^? ftoE* (Pa) 

/» e x h : m&m-eoimsmm. u g/m* > 

S e g r : EGR#g§PIS (m 2 ) 
p e x h!4-b> v>^LT4 4^U 

[0 0 3 6] EG Riil&l*lfi£irajg|$ 5 4 f (4. UtrfEB 
W«MWtW»W3c» 5 3 K 4 19 S£5t $ tltz g ^fl-tJUt 
*tC*-^v>TEGRa»l'0|*3«)fflK**»4o 
t-(4, §SI^«-ift#tStEGRjiai*3iaJSt<0M#€r^ 

4 »)***tlf iv» 0 iEGRMrtSSfS-7 7 TO®! 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the EGR control unit of the internal combustion engine which flows back in an inhalation-of- 
air system in a part of exhaust air through the EGR valve infixed in the EGR path which connects an 
engine's exhaust air system and inhalation-of-air system While detecting the variation of the inhalation-of- 
air system internal pressure when carrying out specified quantity change of the opening of said EGR valve 
using parameters other than the opening of an EGR valve The EGR control unit of the internal combustion 
engine characterized by for the differential pressure of the inhalation-of-air system internal pressure estimate 
before and behind said specified quantity change according to the opening of an EGR valve detecting, and 
comparing both [ these ] the detection value, presuming the amount of plugging of an EGR valve, and 
amending the opening control value of the EGR valve according to this amount of plugging. 
[Claim 2] In the EGR control unit of the internal combustion engine which flows back in an inhalation-of- 
air system in a part of exhaust air through the EGR valve infixed in the EGR path which connects an 
engine's exhaust air system and inhalation-of-air system Whenever [ EGR valve-opening / which carries out 
specified quantity change of the opening of said EGR valve by the predetermined service condition ] A 
compulsive change means, The 1st inhalation-of-air system internal pressure variation detection means 
which detects the variation of the inhalation-of-air system internal pressure when carrying out specified 
quantity change of whenever [ EGR valve-opening ] with a compulsive change means whenever [ said EGR 
valve-opening ] using parameters other than the opening of an EGR valve, An inhalation-of-air system 
internal pressure presumption means to presume the inhalation-of-air system internal pressure according to 
the opening of said EGR valve, The variation of the inhalation-of-air system internal pressure when carrying 
out specified quantity change of the opening of an EGR valve with a compulsive change means whenever 
[ said EGR valve-opening ] The 2nd inhalation-of-air system internal pressure variation detection means 
detected by the differential pressure of the inhalation-of-air system internal pressure before and behind said 
specified quantity change presumed with said inhalation-of-air system internal pressure presumption means, 
The 1st inhalation-of-air system internal pressure variation detected with said 1st inhalation-of-air system 
internal pressure variation detection means, The 2nd inhalation-of-air system internal pressure variation 
detected with said 2nd inhalation-of-air system internal pressure variation detection means, The EGR 
control unit of the internal combustion engine characterized by constituting including a control value 
amendment means whenever [ EGR valve-opening / which compares, presumes the amount of plugging of 
an EGR valve, and amends the opening control value of the EGR valve according to this amount of 
plugging ]. 

[Claim 3] An inhalation new-air-volume detection means in an inhalation-of-air system to detect the new air 
volume inhaled in an inhalation-of-air system is included. Said 1st inhalation-of-air system internal pressure 
variation detection means The EGR control unit of the internal combustion engine according to claim 2 
characterized by computing the variation of the inhalation-of-air system internal pressure in this change 
order based on the detection value of the new air volume inhaled in the inhalation-of-air system by said 
inhalation new-air- volume detection means in an inhalation-of-air system before and after change of the 
specified quantity of whenever [ said EGR valve-opening ]. 

[Claim 4] Said 1 st inhalation-of-air system internal pressure variation detection means is the EGR control 
unit of the internal combustion engine according to claim 2 characterized by computing the variation of the 
inhalation-of-air system internal pressure in this change order based on the detection value of the inhalation- 
of-air system internal pressure by said inhalation-of-air system internal pressure detection means in the 
change order of the specified quantity of whenever [ said EGR valve-opening ] including an inhalation-of- 
air system internal pressure detection means to detect the pressure in an inhalation-of-air system, 
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[Claim 5] Said inhalation-of-air system internal pressure presumption means is an EGR control unit 
according to claim 2 characterized by presuming inhalation-of-air system internal pressure based on engine 
rotational speed, the new air volume inhaled in an inhalation-of-air system, the fuel quantity supplied to an 
engine, and whenever [ EGR valve-opening ]. 

[Claim 6] An EGR path internal pressure presumption means to presume the pressure in the EGR path 
according to the opening of an EGR valve, Setting up a controlled variable based on the estimate of the EGR 
path internal pressure by an implication and this EGR path internal pressure presumption means, the 
estimate of the inhalation-of-air system internal pressure by said inhalation-of-air system internal pressure 
presumption means, or the detection value of inhalation-of-air system internal pressure whenever 
[ according to the amount of target EGR(s) / EGR valve-opening ], and performing EGR control The EGR 
control unit of the internal combustion engine of any one publication of claim 1 characterized by amending 
a controlled variable whenever [ EGR valve-opening ] by amending the estimate of whenever [ EGR valve- 
opening / which presumes the amount of plugging of whenever / said EGR valve-opening /, and is used for 
presumption of EGR path internal pressure at least ] - claim 5. 

[Claim 7] A compulsive change means is the EGR control unit of the internal combustion engine of any one 
publication of claim 1 characterized by carrying out specified quantity change of whenever [ EGR valve- 
opening ] in an engine's steady operation condition judged by said steady operation condition judging means 
- claim 6 whenever [ said EGR valve-opening ] including a steady operation condition judging means to 
judge an engine's steady operation condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is an internal combustion engine's EGR (exhaust air reflux). It is 
related with the technique which raised EGR control precision especially about a control unit. 
[0002] 

[Description of the Prior Art] In the internal combustion engine for cars, the EGR control unit which 
generally flows back in an inhalation-of-air system in a part of exhaust air for NOx reduction is adopted. As 
the conventional internal combustion engine's EGR control unit, there is a thing as shown, for example in 
JP,9-53519,A. The new air volume inhaled by engine rotational speed and the collector of an inhalation-of- 
air system in this thing, whenever [ target fuel oil consumption and / current EGR valve-opening ] — 
command value (opening controlled variable) Desired value (the amount of target EGR(s)) of the amount of 
EGR(s) which is been alike and based, presumes the pressure in a collector, and the pressure in an EGR 
path, and passes the estimate and the EGR valve of both [ these ] pressures It is based, a command value is 
set up whenever [ according to a new service condition / EGR valve-opening ], and EGR control is 
performed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in such a 
conventional EGR control unit. That is, whenever [ effectual EGR valve-opening / which whenever / said 
conventionally actual with equipment EGR valve-opening / is presuming the pressure in a collector and the 
pressure in an EGR path to the command value whenever / EGR valve-opening / on the assumption that 
abbreviation coincidence is carried out, but can pass EGR gas when the soot contained in the EGR gas 
which passes an EGR valve blocks an EGR valve ] may decrease. In this case, the presumed precision of 
collector internal pressure and EGR path internal pressure will fall, consequently EGR control precision will 
fall. 

[0004] In addition, this not only of the conventional method which performs said pressure presumption but a 
thing which sets up a command value whenever [ direct EGR valve-opening ] from loads, such as an 
engine's operational status, for example, engine rotational speed, and an accelerator opening, is the same, 
and unless a command value is set up whenever [ EGR valve-opening ] in consideration of plugging of an 
EGR valve, it is the same. This invention was made in view of such the conventional actual condition, and 
aims at offering the EGR control unit of the internal combustion engine which raised EGR control precision 
by presuming plugging of an EGR valve and amending EGR control. 
[0005] 

[Means for Solving the Problem] For this reason, invention concerning claim 1 sets a part of exhaust air 
through the EGR valve infixed in the EGR path which connects an engine's exhaust air system and 
inhalation-of-air system to the EGR control unit of the internal combustion engine which flows back in an 
inhalation-of-air system. While detecting the variation of the inhalation-of-air system internal pressure when 
carrying out specified quantity change of the opening of said EGR valve using parameters other than the 
opening of an EGR valve The differential pressure of the inhalation-of-air system internal pressure estimate 
before and behind said specified quantity change according to the opening of an EGR valve detects, both 
[ these ] the detection value is compared, the amount of plugging of an EGR valve is presumed, and it is 
characterized by amending the opening control value of the EGR valve according to this amount of 
plugging. 

[0006] If specified quantity change of the opening of an EGR valve is carried out, as a result of the amount 
of EGR gas supplied in an inhalation-of-air system changing according to invention concerning claim 1, the 
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pressure in an inhalation-of-air system changes. Accuracy is asked for the detection value which detected 
the variation of this inhalation-of-air system internal pressure using parameters other than whenever [ EGR 
valve-opening ], without including the error by plugging of an EGR valve. 

[0007] The detection value of the variation of inhalation-of-air system internal pressure which the detection 
value which, on the other hand, detected the variation of inhalation-of-air system internal pressure by the 
differential pressure of the inhalation-of-air system internal pressure before and behind said specified 
quantity change presumed from whenever [ EGR valve-opening ] will produce an error by reduction of 
whenever [ EGR valve-opening ], and will be asked for it by the differential pressure of the pressure 
estimate before and behind these change if plugging has each pressure estimate before and behind change in 
an EGR valve also produces an error. 

[0008] Therefore, by comparing with a detection value including the error by plugging of an EGR valve the 
detection value which does not include the error by plugging of the EGR valve of the variation of these 
inhalation-of-air system internal pressure, the amount of plugging of this EGR valve can be presumed, and 
EGR control precision improves by amending the opening control value of the EGR valve according to this 
amount of plugging. Moreover, invention concerning claim 2 sets a part of exhaust air through the EGR 
valve infixed in the EGR path which connects an engine's exhaust air system and inhalation-of-air system to 
the EGR control unit of the internal combustion engine which flows back in an inhalation-of-air system, as 
shown in drawing 1 . Whenever [ EGR valve-opening / which carries out specified quantity change of the 
opening of said EGR valve by the predetermined service condition ] A compulsive change means, The 1st 
. inhalation-of-air system internal pressure variation detection means which detects the variation of the 
inhalation-of-air system internal pressure when carrying out specified quantity change of whenever [ EGR 
valve-opening ] with a compulsive change means whenever [ said EGR valve-opening ] using parameters 
other than the opening of an EGR valve, An inhalation-of-air system internal pressure presumption means to 
presume the inhalation-of-air system internal pressure according to the opening of said EGR valve, The 
variation of the inhalation-of-air system internal pressure when carrying out specified quantity change of the 
opening of an EGR valve with a compulsive change means whenever [ said EGR valve-opening ] The 2nd 
inhalation-of-air system internal pressure variation detection means detected by the differential pressure of 
the inhalation-of-air system internal pressure before and behind said specified quantity change presumed 
with said inhalation-of-air system internal pressure presumption means, The 1st inhalation-of-air system 
internal pressure variation detected with said 1st inhalation-of-air system internal pressure variation 
detection means, The 2nd inhalation-of-air system internal pressure variation detected with said 2nd 
inhalation-of-air system internal pressure variation detection means is measured, the amount of plugging of 
an EGR valve is presumed, and it is characterized by constituting including a control value amendment 
means whenever [ EGR valve-opening / which amends the opening control value of the EGR valve 
according to this amount of plugging ]. 

[0009] If specified quantity change of whenever [ EGR valve-opening ] is compulsorily carried out with a 
compulsive change means whenever [ EGR valve-opening ], as a result of the amount of EGR gas supplied 
in an inhalation-of-air system changing according to invention concerning claim 2, the pressure in an 
inhalation-of-air system changes. The 1st inhalation-of-air system internal pressure detection means detects 
the variation of this inhalation-of-air system internal pressure using parameters other than whenever [ EGR 
valve-opening ]. Accuracy is asked for this detection value, without including the error by plugging of an 
EGR valve. 

[0010] On the other hand, the 2nd inhalation-of-air system internal pressure detection means detects the 
variation of inhalation-of-air system internal pressure with an inhalation-of-air system internal pressure 
presumption means by the differential pressure of the estimate of the inhalation-of-air system internal 
pressure before and behind said specified quantity change according to the opening of an EGR valve. The 
detection value of the variation of inhalation-of-air system internal pressure which this detection value will 
produce an error by reduction of whenever [ EGR valve-opening ], and will be asked for it by the 
differential pressure of the pressure estimate before and behind these change if plugging has each pressure 
estimate before and behind change in an EGR valve also produces an error. 

[001 1] Whenever [ EGR valve-opening ], by comparing with a detection value including the error by 
plugging of an EGR valve the detection value which does not include the error by plugging of the EGR 
valve of the EGR valve of the variation of these inhalation-of-air system internal pressure, a control value 
amendment means presumes the amount of plugging of this EGR valve, and amends the opening control 
value of the EGR valve according to this amount of plugging. EGR control precision improves by 
presuming the amount of plugging of an EGR valve as mentioned above, and amending the opening control 
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value of an EGR valve. 

[0012] Invention concerning claim 3 includes an inhalation new-air- volume detection means in an 
inhalation-of-air system to detect the new air volume inhaled in an inhalation-of-air system. Moreover, said 
1 st inhalation-of-air system internal pressure variation detection means It is characterized by computing the 
variation of the inhalation-of-air system internal pressure in this change order based on the detection value 
of the new air volume inhaled in the inhalation-of-air system by said inhalation new-air- volume detection 
means in an inhalation-of-air system before and after change of the specified quantity of whenever [ said 
EGR valve-opening ]. 

[0013] According to invention concerning claim 3, the Bernoulli's equation is used for the new air volume 
inhaled in an inhalation-of-air system, and it is a degree type (1). It can express like. 
Qw={xrho2 (Pcol-Pa) a} 1/2 xAtvo ... (1) It corrects, the new-air- volume (kg/s) Pcolipressure Pa in an 
inhalation-of-air system (Pa) inhaled in Qw:inhalation-of-air system — the new mind inlet-port opening area 
(m2) in a :(atmospheric pressure Pa) rhoaratmospheric density (kg/m3) Atvo: inhalation-of-air system — here 
Since it is thought that it does not change by the aforementioned formula about the new mind inlet-port 
opening area Atvo in atmospheric pressure Pa, atmospheric density rhoa, and an inhalation-of-air system 
when specified quantity change of whenever [ EGR valve-opening ] is carried out, The 1st inhalation-of-air 
system internal pressure variation detection means computes the variation of the inhalation-of-air system 
internal pressure in this change order based on the detection value of the new air volume inhaled in the 
inhalation-of-air system detected by the inhalation new-air- volume detection means in an inhalation-of-air 
system. There is no element of whenever [ EGR valve-opening ] in the aforementioned formula, therefore 
the calculation value of the variation of inhalation-of-air system internal pressure does not produce the error 
by plugging of an EGR valve. 

[0014] Thus, the variation of inhalation-of-air system internal pressure can be computed, without forming a 
pressure sensor. Moreover, invention concerning claim 4 is characterized by said 1 st inhalation-of-air 
system internal pressure variation detection means computing the variation of the inhalation-of-air system 
internal pressure in this change order based on the detection value of the inhalation-of-air system internal 
pressure by said inhalation-of-air system internal pressure detection means in the change order of the 
specified quantity of whenever [ said EGR valve-opening ] including an inhalation-of-air system internal 
pressure detection means to detect the pressure in an inhalation-of-air system. 

[0015] According to invention concerning claim 4, the 1st inhalation-of-air system internal pressure 
variation detection means computes the variation of the inhalation-of-air system internal pressure in this 
change order based on the detection value of the inhalation-of-air system internal pressure by which direct 
detection was carried out with said inhalation-of-air system internal pressure detection means in the change 
order of the specified quantity of whenever [ said EGR valve-opening ]. Thereby, the amount of operations 
for detecting the variation of this inhalation-of-air system internal pressure can be decreased. 
[0016] Moreover, it is characterized by said inhalation-of-air system internal pressure presumption means 
presuming inhalation-of-air system internal pressure based on engine rotational speed, the new air volume 
inhaled in an inhalation-of-air system, the fuel quantity supplied to an engine, and whenever [ EGR valve- 
opening ] in invention concerning claim 5. According to invention concerning claim 5, said inhalation-of-air 
system internal pressure presumption means The time constant of the dynamic characteristics produced with 
the inhalation-of-air system volume is computed with engine rotational speed. The new air volume inhaled 
by the cylinder based on this time constant and the new air volume inhaled in an inhalation-of-air system is 
computed. The temperature in an EGR path is computed based on the fuel quantity supplied to an engine, 
the amount of EGR(s) inhaled by the cylinder [ else / whenever / EGR valve-opening ] is computed, and the 
pressure in an inhalation-of-air system is presumed based on these calculation value. 

[0017] Moreover, an EGR path internal pressure presumption means by which invention concerning claim 6 
presumes the pressure in the EGR path according to the opening of an EGR valve, Setting up a controlled 
variable based on the estimate of the EGR path internal pressure by an implication and this EGR path 
internal pressure presumption means, the estimate of the inhalation-of-air system internal pressure by said 
inhalation-of-air system internal pressure presumption means, or the detection value of inhalation-of-air 
system internal pressure whenever [ according to the amount of target EGR(s) / EGR valve-opening ], and 
performing EGR control By amending the estimate of whenever [ EGR valve-opening / which presumes the 
amount of plugging of whenever / said EGR valve-opening /, and is used for presumption of EGR path 
internal pressure at least ], it is characterized by amending a controlled variable whenever [ EGR valve- 
opening ]. 

[0018] According to invention concerning claim 6, an EGR path internal pressure presumption means 
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presumes the pressure in the EGR path according to whenever [ EGR valve-opening ], sets up a controlled 
variable whenever [ EGR valve-opening ] according to the amount of target EGR(s) based on the estimate of 
this EGR path internal pressure, the estimate of the inhalation-of-air system internal pressure by the 
inhalation-of-air system internal pressure presumption means, or the detection value of inhalation-of-air 
system internal pressure, and performs EGR control. 

[0019] And by amending whenever [ EGR valve-opening / which presumes the amount of plugging of said 
EGR valve, and is used for presumption of EGR path internal pressure at least ] By being able to amend to 
the value which does not include the error according the estimate of this EGR path internal pressure to 
plugging of an EGR valve, and setting up the opening control value of this EGR valve using the estimate of 
the this amended pressure Without producing the error according the opening of a actual EGR valve to 
plugging of an EGR valve, it can amend so that it may become the opening from which the amount of target 
EGR(s) is obtained. 

[0020] In addition, when using the estimate of the inhalation-of-air system internal pressure according to 
whenever [ by said inhalation-of-air system internal pressure presumption means / EGR valve-opening ] as 
inhalation-of-air system internal pressure used for setting out of a control value whenever [ EGR valve- 
opening ], the estimate of this inhalation-of-air system internal pressure can also be amended to the value 
which does not include the error by plugging of an EGR valve. Moreover, a compulsive change means is 
characterized by carrying out specified quantity change of whenever [ EGR valve-opening ] in an engine's 
steady operation condition judged by said steady operation condition judging means whenever [ said EGR 
valve-opening ] including a steady operation condition judging means by which invention concerning claim 
7 judges an engine's steady operation condition. 

[0021] According to invention concerning claim 7, by carrying out specified quantity change of whenever 
[ EGR valve-opening ] in an engine's steady operation condition judged by the steady operation condition 
judging means, and amending a controlled variable whenever [ based on presumption and this estimate of 
the amount of plugging of an EGR valve / EGR valve-opening ], the presumed precision of the amount of 
plugging of whenever [ EGR valve-opening ] improves, as a result EGR control precision improves. 
[0022] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on drawing below. 
In drawing 2 which shows the configuration of the hardware of 1 operation gestalt, a supercharger 1 carries 
out the compression supercharge of the air which was removed by the air filter 2 in dust and inhaled at the 
inhalation-of-air path 3 by inhalation-of-air compressor 1 A, and sends it into the inlet manifold 4 of the 
downstream. 

[0023] On the other hand, it distributes to each cylinder from a jet pump 7, and feeding supply of the fuel is 
carried out, from this fuel injection nozzle 6, a fuel is injected towards a combustion chamber by the fuel 
injection nozzle 6 with which an engine's 5 combustion chamber was equipped, and the this injected fuel 
lights and bums in it in the compression stroke last stage. Moreover, while the EGR path 10 which 
connected the exhaust manifold 8 and the inlet manifold 4, and infixed the EGR valve 9 is connected The 
throttle valve 31 for making it easy to EGR by extracting inhalation of air to the upstream of inhalation-of- 
air compressor 1A of said inhalation-of-air path 3 at the time of EGR control, and expanding the differential 
pressure of an exhaust pressure and an intake pressure is infixed. The opening of the EGR valve 9 is 
controlled and EGR control is performed at the same time it mainly extracts said throttle valve 31 for an 
exhaust air improvement and the cure against the noise at the time of an idle and a low load. The EGR rate 
is controlled by controlling and having the pressure led to the pressure room of said EGR valve 9, and 
controlling an opening by controlling a dilution rate with atmospheric air by the solenoid valve 12 by which 
duty control is carried out in said negative pressure at the same time it leads the negative pressure from a 
vacuum pump 1 1 to diaphragm equipment 33 through a solenoid valve 32 and specifically extracts said 
throttle valve 31. These EGR rates and fuel-injection control are performed by the control unit 13. 
[0024] party curate contained during exhaust air after the exhaust air after combustion carries out revolution 
actuation of the exhaust gas turbine IB of said supercharger 1 from an exhaust manifold 8 (exhaust air 
particle) etc. - uptake is carried out with a filter 14, and after being muffled by the muffler 15, it is emitted 
into atmospheric air. The coolant temperature sensor 19 grade which detects the rotational-speed sensor 17 
which the air flow meter 16 which detects an intake air flow is formed in the inhalation-of-air path 3 of the 
inhalation-of-air compressor 1 A upstream of said supercharger 1, and detects the engine rotational speed Ne, 
the lever opening sensor 1 8 which detects the control-lever opening of said fuel injection pump 7, and water 
temperature is prepared, the opening control value of the EGR valve 9 is set up based on these detection 
values, the EGR valve 9 is driven and EGR control is performed so that it may become this opening. 
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[0025] Drawing 3 shows control-block drawing of the EGR control in the gestalt of this operation. 
Explanation of the function of each block detects the engine rotational speed N in the engine rotational- 
speed detecting element 51 based on the signal from said rotational-speed sensor 17. The collector 
inhalation new-air- volume detecting element 52 detects the new air volume inhaled by the collector of the 
inhalation-of-air path 3 based on the signal from said air flow meter 16 as an inhalation new-air- volume 
detection means in an inhalation-of-air system. 

[0026] In the target fuel-oil-consumption setting-out section 53, target fuel oil consumption is set up based 
on engine operational status. The basic fuel oil consumption Mqdrv is specifically calculated by retrieval 
from a map table etc. from said detected engine rotational speed N and the control-lever opening CL 
detected by said lever opening sensor 18, various correction factors, such as water temperature, amend this, 
and target fuel oil consumption is set up. 

[0027] Collector internal pressure and the EGR path internal pressure presumption section 54 are constituted 
[ whenever / dynamic characteristics presumption section 54a, cylinder inhalation new-air- volume 
calculation section 54b, amount calculation section of cylinder inhalation EGR(s) 54c, 54d / of collector 
internal pressure calculation sections /, amount calculation section of collector inhalation EGR(s) 54e, and 
EGR path internal temperature ] by 54g of calculation sections, and 54h of EGR path internal pressure 
calculation sections whenever [ 54f / of calculation sections /, and collector internal temperature ], as shown 
in drawing 4 . In addition, the function of this collector internal pressure and EGR path internal pressure 
presumption section 54 constitutes an inhalation-of-air system internal pressure presumption means and an 
EGR path internal pressure presumption means. 

[0028] The engine rotational speed detected by the engine rotational-speed detecting element 51 is used for 
dynamic characteristics presumption section 54a, and it is a degree type (2). The shown operation is 
performed and time constant taua of the dynamic characteristics produced with a collector is computed. 
taua= (30xVcol)/(NxVcylxetav) ... (2) However, time constant (s) of the dynamic characteristics produced 
with a tauaicollector N: - engine rotational-speed (rpm) Vcol: collector volume (m3) Vcyl: cylinder-capacity 
(m3) etav: — volumetric efficiency - here, Vcol and Vcyl are given as a constant. Sensing of the etav may 
be carried out and it may give a standard value. 

[0029] The new air volume inhaled in cylinder inhalation new-air-volume calculation section 54b by the 
collector detected by said collector inhalation new-air-volume detecting element 52 and time constant taua 
of said dynamic characteristics presumed by dynamic characteristics presumption section 54a are used, and 
it is a degree type (3). An operation [ like ] is performed and the new air volume inhaled by the cylinder is 
calculated. (3) A formula expresses the relation of first-order lag using the formula of a discrete-time 
system. 
[0030] 

Qcw~exp (- deltat/taua) x (Z-lQcw) + [ However, new-air- volume (kg/s) deltat inhaled by the new-air- 
volume (kg/s) Qwicollector inhaled by the Qcwxylinder: Sampling period (s) Here, deltat is given as a 
constant. ] {1-exp (- deltat/taua)} x (Z-lQcw) ... (3) 

[0031] The amount of EGR(s) inhaled by the collector computed by amount calculation section of collector 
inhalation EGR(s) 54e in amount calculation section of cylinder inhalation EGR(s) 54c as mentions later, 
and time constant taua of the dynamic characteristics presumed by said dynamic characteristics presumption 
section 54a are used, and it is a degree type (4). An operation [ like ] is performed and the amount of EGR(s) 
inhaled by the cylinder is calculated. () A formula expresses the relation of first-order lag using the formula 
of a discrete-time system. 
[0032] 

Qce=exp (- deltat/taua) x (Z-lQce) + [ However, amount / of EGR(s) / (kg/s) deltat inhaled by the amount 
(kg/s) Qexollector of EGRs inhaled by the Qcercylinder: Sampling period (s) Here, deltat is given as a 
constant. ] {1-exp (- deltat/taua)} x (Z-lQce) ... (4) 

[0033] The temperature in said collector computed as mentions later by 54g of calculation sections the 
detected engine rotational speed N and whenever [ collector internal temperature ], said computed cylinder 
inhalation new air volume, and the amount of cylinder inhalation EGR(s) are used for 54d of collector 
internal pressure calculation sections, and they are a degree type (5). An operation [ like ] is performed and 
it asks for the pressure Pcol in a collector. 

Pcol=Pox (Qcw+Qce) x (30-/N) x (Tcol/To) x {l/(eta vxrho colxVcyl)} ... (5) It corrects, (pressure Pa) 
rhocol: in a Pcolxollector - (temperature K) To: in the consistency (kg/m3) Tcolicollector in the collector 
in reference condition - (absolute-temperature K) Po: which shows reference condition - the absolute 
pressure (Pa) which shows reference condition — here, Vcyl, and Po and To are given as a constant. Sensing 
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of the rhocol may be carried out and it may give a standard value. 

[0034] In amount calculation section of collector inhalation EGR(s) 54e, the amount of EGR(s) inhaled by 
the collector is computed from the pressure in the EGR path 10 computed so that it may mention later in the 
opening of the EGR valve 9 presumed by the presumed section 59 whenever [ EGR valve-opening / which 
is mentioned later ], the pressure Pcol in said computed collector, and 54h of EGR path pressure calculation 
sections. First, it asks for the opening area of the EGR valve 9 from the opening of the presumed EGR valve 
9. What is necessary is to prepare beforehand the opening of the EGR valve 9, and the relation of the 
opening area of the EGR valve 9 as a map, and just to specifically ask for them by retrieval from this map 
etc. This example of an EGR valve opening area map is shown in drawing 7 . 

[0035] Next, degree type (6) An operation [ like ] is performed and the amount of EGR(s) inhaled by the 
collector is computed. 

Qe={xrho2 (Pexh-Pcol) exh}l/2 xSegr ... (6) However, (pressure Pa) rhoexh in the (pressure Pa) 
Pcolicollector in the amount (kg/s) Pexh[ of EGR(s) ]:exhaust pipe inhaled by Qeicollector: Sensing of the 
exhaust air consistency (kg/m3) Segr:EGR valve opening area (m2) rhoexh in reference condition may be 
carried out, and it may give a standard value. 

[0036] 54f of calculation sections searches for the temperature in the EGR path 10 based on the target fuel 
oil consumption set up by said target fuel-oil-consumption setting-out section 53 whenever [ EGR path 
internal temperature ]. What is necessary is to prepare beforehand the relation of whenever [ target fuel-oil- 
consumption and EGR path internal temperature ] as a map, and just to specifically ask by retrieval from 
this map etc. The example of a presumed map is shown in drawing 8 whenever [ this EGR path internal 
temperature ]. 

[0037] 54g of calculation sections searches for the temperature in a collector based on the temperature in the 
EGR path 10 computed by 54f of calculation sections whenever [ said EGR path internal temperature ], the 
cylinder inhalation air content computed by said cylinder inhalation air content calculation section 54b, and 
the amount of cylinder inhalation EGR(s) computed by said amount calculation section of cylinder 
inhalation EGR(s) 54c whenever [ collector internal temperature ]. 

[0038] To the beginning, it is a degree type (7). An operation as shown is performed and an EGR rate is 
searched for. 

Regr= (Qce/Qcw) xlOO ... the temperature in a collector is searched for based on (7) however the amount 
(kg/s) of EGR(s) inhaled by the new-air- volume (kg/s) Qcercylinder inhaled by the RegnEGR rate (%) 
Qcwxylinder next the EGR rate which is the above, and was made and searched for, and whenever [ EGR 
path internal temperature ]. What is necessary is to prepare beforehand the relation between an EGR rate, 
whenever [ EGR path internal temperature ], and, whenever [ collector internal temperature ] as a map, and 
just to specifically ask by retrieval from this map etc. The example of a presumed map is shown in drawing 
9 whenever [ this collector internal temperature ]. 

[0039] 54h of EGR path internal pressure calculation sections asks for the pressure in the EGR path 10 
based on 54f of calculation sections, and the engine rotational speed N detected by engine rotational-speed 
detecting-element 54a whenever [ amount / which is inhaled by the collector computed by said amount 
calculation section of collector inhalation EGR(s) 54e / of EGR(s), cylinder inhalation new-air- volume / 
which was computed by said cylinder inhalation new-air- volume calculation section 54b /, and said EGR 
path internal temperature ]. 

[0040] To the beginning, it is a degree type (8). An operation [ like ] is performed. 

Kegr= (Qcw-Qec) xTegrx (N/30) ... (8) However, Qcw: New air volume inhaled by the cylinder (kg/s) 

Qe: The amount of EGR(s) inhaled by the collector (kg/s) 

Temperature in a Tegr:EGR path (K) 

Ne : engine rotational speed (rpm) 

Kegr is an in-between variable. 

[0041] Next, it asks for the pressure in the EGR path 10 from Kegr. What is necessary is to prepare 
beforehand the relation between Kegr and the pressure in an EGR path as a map, and just to ask for it by 
retrieval from this map etc. The example of this EGR path internal pressure presumption map is shown in 
drawing 10 . The amount of EGR(s) which wants to pass the EGR valve 9 so that it may return to drawing 3 
and may become a suitable EGR rate to compensate for change of operational status in the demand EGR 
valve passage flow rate setting-out section 55 (the amount of target EGR(s)) It sets up. 
[0042] The command value setting-out section 56 sets up the opening command value of the EGR valve 9 
based on the amount of target EGR(s) set up with the demand EGR valve passage flow rate setting-out 
means, the pressure in the collector computed in 54d of said collector internal pressure calculation sections, 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1/9/2006 



JP,1 1-182356,A [DETAILED DESCRIPTION] 



Page 7 of 9 



and the pressure in the EGR path 10 computed in 54h of EGR path internal pressure calculation sections 
whenever [ EGR valve-opening ]. To the beginning, it is a degree type (9). An operation [ like ] is 
performed and the desired value of an EGR valve opening area is calculated. 
[0043] 

YSegr=Qex [{xrho2 (Pexh-Pcoh) exh}l / 2] -1 ... (9) 

However, Qe: The amount of EGR(s) inhaled by the collector (kg/s) 

Pexh: The pressure in a flueway (Pa) 

Pcol: The pressure in a collector (Pa) 

rhoexh: The exhaust air consistency in reference condition (kg/m3) 

Sensing of the YSegriEGR valve opening area desired value (m2) rhoexh may be carried out, and it may 
give a standard value. 

[0044] Next, a command value is calculated whenever [ EGR valve-opening ] from YSegr. What is 
necessary is to prepare relation with a command value as a map beforehand whenever [ YSegr and EGR 
valve-opening ], and just to specifically ask by retrieval from this map etc. The example of a command 
value setting-out map is shown in drawing 1 1 whenever [ this EGR valve-opening ]. The EGR valve control 
unit 57 operates an EGR valve so that whenever [ actual EGR valve-opening ] may approach a command 
value whenever [ EGR valve-opening / of ** the 2nd calculated so that it may mention later by the 
command value modification section 58 whenever / EGR valve-opening ]. 

[0045] The EGR valve 9 opens and closes the EGR path 10 according to the output of the EGR valve 
control unit 57. Whenever [ EGR valve-opening ], the presumed section 59 is based on a command value 
whenever [ correction factor / which was set up in the correction factor setting-out section 63 mentioned 
later /, and EGR valve-opening /of** the 2nd changed in the command value modification section 58 
whenever / said EGR valve-opening ], and is a degree type (10). An operation [ like ] is performed and it 
asks for whenever [ EGR valve-opening ]. 
[0046] 

Aegr=M Aegr2xKegr ...(10) 

However, whenever [ Aegr:EGR valve-opening ] (%) 

MAegr: It is a command value (%) whenever [ EGR valve-opening / of ** a 2nd ]. 
Kegr: The correction factor diagnostic activation section 60 is constituted by operational status judging 
section 60a and diagnostic activation decision section 60b as shown in drawing 5 . Each element is 
explained below. 

[0047] Operational status judging section 60a performs the following things based on the target fuel oil 
consumption set up in the target fuel-oil-consumption setting-out section 53, and the engine rotational speed 
N detected by the engine rotational-speed detecting element 51 . A map like drawing 10 classified into two 
or more fields by making target fuel oil consumption and engine rotational speed into a parameter is set up, 
and when the point which makes the input of the two above-mentioned parameters a coordinate is settled in 
the specific field beyond the predetermined period, the signal showing a steady state is outputted. 
[0048] Diagnostic activation decision section 60b makes a judgment which performs a diagnosis of plugging 
of the EGR valve 9, while the operational status judging section is outputting the signal showing a steady 
state at least. In addition, the conditions of making it not diagnose etc., if a fixed period does not pass since 
the last diagnosis on the assumption that plugging of the EGR valve 9 does not advance in a short period 
may be added. 

[0049] The command value modification section 58 calculates [ whenever / EGR valve-opening / 
whenever / diagnostic activation decision result / by diagnostic activation decision section 60b /, and EGR 
valve-opening / which was set up by the command value setting-out section 56 whenever / EGR valve- 
opening ] a command value whenever [ EGR valve-opening / of ** a 2nd ] based on a command value. 
Whenever [ this EGR valve-opening / of ** a 2nd ], although a command value carries out specified 
quantity reduction of the command value whenever [ EGR valve-opening ] after t 1 -second progress after 
diagnostic activation decision section 60b judges activation of a diagnosis, as shown in drawing 13 It is 
again made in agreement [ after t 2 second progress / whenever / EGR valve-opening ] with a command 
value furthermore (although the increment i n ****** may be carried out, the case where it is made to 
decrease is assumed with the gestalt of this operation.). . 

[0050] Moreover, when omitting said diagnosis, a command value is made in agreement [ whenever / EGR 
valve-opening / of ** a 2nd / whenever / EGR valve-opening / which was set up by the command value 
setting-out section whenever / EGR valve-opening ] with a command value. The 1st collector internal 
pressure variation calculation section 61 is constituted by order [ specified quantity change ] collector 
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inhalation new-air- volume calculation section 61a and 1st collector internal pressure variation calculation 
section 61b as shown in drawing 6 . this - the 1st collector internal pressure variation calculation section 61 
constitutes the 1st inhalation-of-air system internal pressure variation detection means. Each element is 
explained below. 

[0051] Order [ specified quantity change ] collector inhalation new-air- volume calculation section 61a The 
new air volume inhaled by the collector of the back before carrying out specified quantity reduction of the 
command value whenever [ EGR valve-opening / of ** a 2nd ] based on the decision result of the diagnostic 
activation by diagnostic activation decision section 60b and the new air volume inhaled by the collector 
detected by the collector inhalation new-air-volume detecting element 52 is calculated (hereafter), new air 
volume which sets to Qwl new air volume inhaled by the collector before carrying out specified quantity 
reduction, and is inhaled by the collector after carrying out ****** reduction is set to Qw2. . 
[0052] the new air volume inhaled by the collector as shown in { drawing 14 which is the new air volume 
inhaled by the collector in the event of Qwl and Qw2 specifically having a steady flow rate as shown in 
drawing 14 carries out specified quantity reduction of the command value whenever [ EGR valve-opening / 
of ** a 2nd ] increasing (Qw2> it being set to Qwl) - it is **.}.! st collector internal pressure variation 
calculation section 61b New air volume inhaled by the collector before carrying out ****** reduction of the 
command value whenever [ EGR valve-opening / of ** a 2nd / which was computed by order / specified 
quantity change / collector inhalation new-air- volume calculation section 61a ] (Qwl) New air volume 
inhaled by the collector after carrying out specified quantity reduction (Qw2) It is based. The variation (it 
considers as the 1 st collector internal pressure variation) of the pressure in a collector is calculated. 
[0053] First, the map in which the relation of the differential pressure of the new air volume beforehand 
inhaled by the collector as shown in drawing 1 5 by experiment etc., the upstream (equivalent to an 
atmospheric-air side) of the new mind entry of a collector, and the downstream (equivalent to a collector 
side) is shown is prepared. The map of drawing 13 can also be asked by (1) type. It asks for the 1st 
differential pressure SPtvol later mentioned from Qwl using the map of drawing 13 R> 3, and asks for the 
2nd differential pressure SPtvo2 later mentioned from Qw2. The 1st collector internal pressure variation 
asks by performing an operation like a degree type (11). 
[0054] 

deltaPcoll=SPtvo2-SPtvol ... (1 1) However, SPtvol : Differential pressure in the collector new mind entry 
before carrying out specified quantity reduction of the command value whenever [ EGR valve-opening / of 
** a 2nd] (Pa) 

SPtvo2: Differential pressure in the collector new mind entry after carrying out ****** reduction of the 
command value whenever [ EGR valve-opening / of ** a 2nd ] (Pa) 
deltaPcoll : 1st collector internal pressure variation (Pa) 

The 2nd collector internal pressure variation calculation section 62 calculates the 2nd collector internal 
pressure variation based on the decision result of the diagnostic activation by said diagnostic activation 
decision section 60, and the pressure in the collector computed by the collector internal pressure calculation 
section. As the 2nd collector internal pressure variation is shown in drawing 16 , specifically, it is the 
variation of the collector internal pressure estimate presumed by collector internal pressure and the EGR 
path internal pressure presumption section 54 before and after a diagnosis is ****(ed) and a command value 
carries out specified quantity reduction whenever [ EGR valve-opening / of ** a 2nd ]. this - the 2nd 
collector internal pressure variation calculation section 62 constitutes the 2nd inhalation-of-air system 
internal pressure variation detection means. 

[0055] The correction factor setting-out section 63 sets up a correction factor based on the decision result of 
the diagnostic activation by diagnostic activation decision section 60b, the 1st collector internal pressure 
variation computed by the 1st collector internal pressure variation calculation section 61, and the 2nd 
collector internal pressure variation computed by the 2nd collector internal pressure variation calculation 
section 62. This correction factor setting-out section 63 constitutes a control value amendment means 
whenever [ EGR valve-opening ]. 

[0056] First, an operation like a degree type (12) type is performed. 

RPcol=(delta Pcol2/delta Pcol 1 ) x 1 00 . . . ( 1 2) 

However, deltaPcoll : 1st collector internal pressure variation (Pa) 

**Pcol2: 2nd collector internal pressure variation (Pa) 

RPcol is an in-between variable. 

[0057] Next, it asks for a correction factor from RPcol. What is necessary is to specifically prepare the 
relation between RPcol and a correction factor as a map beforehand, and just to ask by retrieval from this 
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map etc. The example of a correction factor setting-out map is shown in drawing 17 . In addition, when the 
output of a decision result that diagnostic activation by the diagnostic activation decision section 60 is 
performed does not continue beyond a predetermined period, it judges that operational status shifted to the 
transient during a plugging diagnosis of the EGR valve 9, and let the correction factor then called for be an 
invalid. When the output of a decision result that said diagnostic activation is performed continues beyond a 
predetermined period, it supposes that it is effective and a correction factor is changed. 
[0058] Drawing 1 8 is a flow chart which shows the routine of a diagnosis of plugging of said EGR valve 9, 
and setting out of a correction factor. Next, the gestalt of the 2nd operation is explained. It has the collector 
internal pressure detecting element 71 which detects the pressure in a collector with the gestalt of the 2nd 
operation based on the signal of the pressure sensor as an inhalation-of-air system internal pressure detection 
means by which calculation of the 1 st collector internal pressure variation was prepared in the collector as 
shown in drawing 19 . Variation of collector internal pressure before and after carrying out specified 
quantity change of whenever [ EGR valve-opening / by which 1 st collector internal pressure variation 
calculation section 61' was detected by said collector internal pressure detecting element 71 ] (refer to 
drawing 20 ) The points computed directly differ and other configurations are the same as that of the gestalt 
of the 1 st operation. 

[0059] With the gestalt of the 2nd operation, the amount of operations can be lessened by having a collector 
internal pressure detecting element as compared with the gestalt of the 1st operation. 

[Translation done.] 



http://www4.ipdLncipi.gojp/cgi-bin/tran_web_cgi_ejje 1 /9/2006 



JP,11-182356,A [DRAWINGS] 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tne use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



[Drawing 2 ] 



EGR# 




1B I 1A 31 3 16 



[Drawing 4] 

ttSSISMEi3& 













— i 


| » 



54 f 



54g 



54 h 



EORfrWg . 



Wo 



[Drawing 7] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/9/2006 



JP,11-182356,A [DRAWINGS] 



Page 2 of 6 




EGR^ISJg (%) 



[Drawing 3] 



51 



52 



53 



54 



55 



60 



_61 



_62 r~t 



EG R#5flBE 









EGR# 







62 




L 


tmmm 





[Drawing 5] 



[Drawing 6] 





JSr*«MbMrtft 




gl 1 (03 ^f*) 

stasis 













[Drawing 8] 



ch=* 

o 



§S(«fiSMI(Kg/st) 



[Drawing 9] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



1/9/2006 



JP,11-182356,A [DRAWINGS] 



Page 3 of 6 



© 
K 

n 



St* 




EGRm (%) 



[Drawing 10] 



a. 



■R 

88 
PS 

o 



Kegr 



[Drawing 11] 




^rawing 12] 
6 



i i 



« 

m 
a 



i i 



1 • ! I 



T—I—T- 
J — l__L_J- 



_l L. 



XI 



ttt 



i i i 

~| FT* 
■LI I 



xi: 



i i i 



i i i 

-* — i— f- 



■i-TT 

tH 



-H- 



-rr 



■rrr 



SS«S«H*ttB (kg/st) 



[Drawing 13] 
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